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(54) NONMAGNETIC TONER 

(57)Abstract: 

PURPOSE: To obtain the nonmagnetic toner for a two- 
component developer having high image densities and 
excellent fine line reproducibility and gradation 
characteristic by specifying the grain size, content and 
grain size distribution of the nonmagnetic toner particles. 

JL = - C.0<N' ik 

CONSTITUTION: The nonmagnetic toner particles in v 

which the nonmagnetic toner particles having -5i m grain 

size are incorporated at 17-60 number % and the 

nonmagnetic toner particles having 8-1 2.7i m grain size 

are incorporated at 1 -30 number % and which has • 1 6i m 

grain size are incorporated into the toner at -2.0vol.%. 

The volume average grain size of the nonmagnetic toner 

is 4-1 Oi m and the nonmagnetic toner particle group of ■ 

5i m has the grain size distribution satisfying the formula 

I. In the formula I, N is the number % of the nonmagnetic 

toner particle having -5i m grain size; V is the vol.% of 

the nonmagnetic toner particle having - 5i m grain size, 

and k denotes 4.5-6.5 positive number. N denotes 1 7-60 

positive number. The image having excellent reproducibility is obtd. in this way. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 



(19) B*B#ffJT (J P) 



•Al)¥f @f S(B2) 



(45)»ff B W10$ ( 1 9 9 8) 6 A1.1B 



S2763318^ 

(24)ggB ¥*10¥( 1 9 9 8) 3A27B 



(51) [Hi. CI. ' 




F I 




G03G 9/08 




G03G 9/08 




13/08 






374 






13/08 


Z 








Bl3KJH<Oft4 (4251) 


— — — 


_ , ' | 

®mW- 1 - 4 3 8 7 7 


mm*** 




9 9 9 9 9 9 9 9 9 










(22)HJSB 


¥BEl¥(1989) 2 S23B 




^SfBAEBKTftT- 3TI 3012^ 








ST §-615 




^Hf 2- 8 7 7 




*&f&*BBKT2l^ 3TB 3 0#2^ 


(43)£MB 


¥fJ2¥ ( 1 9 9 0) 1 ^53 






§S§9#B 


¥S6f£ ( 1 9 9 4 ) 1 2 A2B 






(31)S5ta±?g#^ 


ft^BS 6 3 -4 1 4 5 3 




^IftiS^cEB ETA^ 3 TB 3 0# 2 ^ 


(32)S5feB 


BS63 (1988) 2 2 4 B 






<33)ffiftti£3gB 


B* (J P.) 






(31)ffi5fcH±$g#*t 


3 - 4 3 1 1 6 




ac&SBAHETA^ 3TS 30#2f 


(32)ffi5fcB 


BS63 (1988) 2 M250 






(33)®5fcfi±?Iffl 


B* ( J P) 












■ ftq 








. mnm\zm< 



(54) ixma>zm #«tth±-Rtfa«»i«*tt 



i 

. (57) [ftffS&*©«5BJ 

'«#«tt h^-ft^aU ~S0ffl»XS#3ft. 16ym« 

fSn, *8ttht-O#a¥^81*M~10<tmTJ6 
0. 5 0 mftTO*itt h t-ttf»i»«TEa 

~ — 0.04N + k 

*©«»*** U VB5«mt(TettS««tfiM 
14 h^--&^©^«%?r^t. kti;4.57!>S6.5©jE&£ 
iST. (it. Nlil775M60roiE&S:^-r. ] 



K#«tth:>— tt. 5nmHT©fiifitt«*Hth 
tt^*»17~60flftX£;jr3*l. 8~12.7ymffl&S 
«*T6#Btt h*-&^*<l ~30fi&X-t*r3*l, 16 

«T£*r3*u #«tth^- ©#«jp^tta*«4'-iOtf 



ft if 2 7 6 3 3 1 8 



V 



-0,04N + k 



[5*«t». NI45 /imKTOSltttSOitt ft 

ttht-efO^fSX^l/. kt44.575S6.5©JJE&£ 
Sf. fib. Mttl771560©iER*S-r. ] 

#Btt h:f— e^CB. ->0*«»*XH:Bft:?*>« 

e*#*ft<t*niiih'Tn* ,io 
c 1 £ ft at 1 1 * a « j& e& * ft . 

ft Kt.-£#**-l£#JM*Bttfia$IC«fc.9SftbT 

mm&hj— I*. 

&%^*r£n. 8~i2.7Aim©taas*-r**«tth^- 

-ttTa*l~I0«ftfc**4*l. 16ym«±©&&£*r. 

ttht-ro^Sf^eiAM-lOdrnTSO. 5/im£i 20 
T<0#itt h:J— tt**0»"FE5t 

-«-0.04N + k 

^©f@§t%£*b. VI45 it mat.Oli«t*T4#B 
tth^— .tt¥o.flc*X**b. kl44.575£6.5©IE&£ 
w-T. fib. Nttl 775M60©iE»**-r. ]- 

#Bft h*- &^Kt4, .^'J*«tt*X.ttBft:^*>« 30 

I MS 84] »«fi»*tfc*rtsn'&»«»fi6#a 

tt-fldht-, #Bttv1? h^— &tf#Bft->7 

CJ:OS»I/Tht-i**»*l/.. h^--S5^gE» 
iOMtt-fiD-ht- #Bftv-tf>* hi— 

9 . 40 
R#Btth^— 14. 

5 mUTOttgt*-r«#Btt h±-tt?tflT~60fli 
8~12.7|/mOttS**-f*#Btth± 
-e?*»l.~30IB»X**a*l. 16um«±©&g£;£ 
t*#ittht-»WO#«XHmin. #B 
tt>*-©#»¥$ttSa t 4~IOtf mT»0. 5ym« 

-^- = -0.04N + k 



[55*. NI45 (imttToeiSftSlfattht-Sl 
^©(@&%£^b. VI45 KmSTOttCfittSM' 
ft h:J--&^©ft|g%£*b. k 144. 575S6. 5©J£S£ 
j^T. fib. NI4l775M60©iEic^^-r. ] 

#Btth*-tt*fc»i, ->'J*«»*XI4Kfl:^>« 

ttin»aftTv»« 

(ffJtS*) 

r*fc:t£«»l». <-©ffljfct>£B£»K:jEa«D.. -t©Bft 
^ro$D#H&©?S¥-ei4. Ma^lcisst, ^.S 

5*#tt±©»«j&*10.0<tmKT©aH*©*£K:. 9 

«©*a«a¥«TJ4«»sstt*»-»t:iB<. &wm 

©»Wa*»l»*«3t»-C»4tt^. Sifi. Ti?**ftit 

8HTI4. llttftittOHyh#tt?TS«2ft 
A-7 H->«*iOf?-f hSI*Py 

_^-iH i 3j»i4*abfc«BTtt. 

est© h«*0ttfc#*T« h*-BB©PMIttJ&» 
»S*ifclr»fcl»3WHjSa«**. S6C. HSftJiS 
ttSfcaiC. MM X*/h* < LTltS£|pI±$ 

"Ys-WK'ttT - awH7 h-^er»)ssn-s-}i;«©ii«- 

7*'J > h7>> h£o^ttTH*?S£. iRAi^Bftl/ 
TU»<Cti«»a. £©5iftl4. 3 t:-Sfcl4^'J > h 

7? h%z>-3nzon\z. s»sft*-rv»h?— a*© 
a^ b ggt ^ c <h fc <fc r> te z % t # a. e> n 

•5. 

<:3a»©««jWa*«3S3ttTl>a. ftraBS5l- 3244^1i 
S8TI4. a&tfftSSIi&lbT. H_R©rtI±fc«Hbfc# 
Bftht-A'S^SntHS. BV*-K*HT; 8~ 
I2tf m©ag£WT3 hV-**»'60Xtt±T**fcSa» 



( 3 ) 



#32 7633 18 



?$>0, fr-z>. 5 umWTA<30(l&%«T ({ajjLtf. ft 
29<I&%) -C$.0, 20ym«±tf 5fl&%«T (OTx. 
If. *<J5fi§C%) -p$.^.<i:C^^tt^b. ^g^ffiliy 
□ - H T $> Z t H 5 jS t> 15 — It £ ft T S # 5 M 
-5. u©J:?iai»®ht-efT*0, fi^^n-K 

WHB854 - 72054^4i«Ttt. ft* <k 0 6 J/*- 7& 

»***-rs*«tth±- *»«36snTt»5. >fm©a 

S0tt^0-+ffi*«8.5~]l.O|f mfctt< . K#»tt© -h 

ftffiBS58 - 1 2943'7#fcffiTW:. 6 ~ 10<i m 

SflTHi*', 5 jtmHTOttf *15i»XttTt*ai 

■*56!8*&©ttWK:.fc*ltf. 5flmKT«)ht-fif 20 
»*©«»fc9i«l;:lfSL. B.-d®&<£&^(D@i® 

«S3»«»*5. *56M*6©*WtcJ:ntf5<iinaT© 

&?©s#tBK©fF«£©nMA©ff 

&-r **>©-?& s. 
«. 

©ttV» = rt»*5«»lffi#Btth^— tfitt-TftfeWT • 

40 

£SK:*3SW©B«li. £ltte©£ttfc = (£#£§i& 
*«9i©Btt.tt. *ttH.WWe. K^Hft 

£6lC. #5gBJ3©g&<jli. ^v^fcHftft^lCfc-S ' 

■•»**«'c*i»Tfe-. fffttt. pgisft. Manas 

ft h t>©r*<5. 
5*etC. *8H©itttt. BftB£#<S<. asusst 50 



tt. »Htt©«ttfc-JS#JRSftS«ffl#BttHJ--*« 

ettsfe©^*?.. 

S 6K*$B91©BMtt. fi«3W©ttfflTttte©Bfl:© 
5. 

$ 6fc*5691©BttM:. Slijt£IiiicttLT<ff£©£{fc 

&«. 

a €.fc*«9i©iMtt. (E^tt©«ftfc-d6»*s» 
s»jfl#Btt h 4 *>©■*?* *. 

a etc. *»9i©BWtt. '>&w8Sst. suift 

a etc. *3BW©BttMt. f'/JiHiiiMKis 

■'fcB^fc h*-H«*»J*L»4-lS#*S»»JB#B 

a etc. *89j©bkh*. ±E?patth^- t«jB-r 

*B9itt v 5 p<m£lT©ttg£*r;r«#att h^--e 

:^*M7~6oia»%-&#an. 8~i2.7ymoei$ft 

S#Btth:*-rtt?0ll~IOfllfcXdft3ft. I6jtm£l 
±©eg**T*#fitt>±-8HPja«:..0*«XttTT 
Sfjn. #Btth±-©fc«¥$&&jJ<4~10wm-C 
»D. 5 it mKT©#Btth^— e^W^TEiC 
N 

= - 0.04N 4- k 

V 

[**.. Nli5 iira6lT©eiStt5lfItt h^- tt 

fth?--&7©#8l%£;KU kti4. 575S6.5©IE&£ 
^T. <!L. Nlil775 M60©J£&£;nT. ] 

^ etC. 

# B ft h ± - 1 B tt * +• ' J 7 t <£ '> ft < 1 1> ft 5 ~ fi£ 

tt#Btth^— 14. 5 <i mKTOfigSfff 3#Btt 
ht-fif *t|7-60ffl»X*#$*l. 8~12.7itm©& 

is«t*#Btti>t-fif*i 1 ~3oa»x**sn. 

I6« mH±©8iSti«*Htht- 1&^7><2.0#« 
%^T^W$n. jftBtth^- ©4*«V^ttff*»4~10 
wm-C*D. 5 /tmKT©3fBtth±-a^R*»TESC 



-^- = -0.04N + k 



[St*. NB5umKT©aS**rr*»i8tth^— e 
^©{S&JSfc^L. VB5 tfm«T©&££ ; fr-rs#l8 
ft e^OfleaX^SSL; kl±4. 57556. 5©JJE&£ 
*T. §L, Nlil775560WJ£&£^-f . ] 

^atth^—e^icii. ->»jaa»*xttafl:7-*> 

CtSfcatTSBftajSarffilcHT*. 
<* SIC. 

^ ft a 8 sb tt c £ $ n fc a m ® ft * * b ft h * - * 

*t5-*»3IS*Itt8«»l:J:i)a«LTht-it 

R#»tth+- tt. 

BSmS'ft. 8~l2.7ttm©&g£#-f *#Bft h 
^- tt?««l -S0«*X**Sn. I6tim^±©&g£ 

#T**atth*-ttT*«i.o*MxaiFft*s*i. # 

Btth^— 0#«T^ea'*«4~10uinT»0. 5/im 

-«-0.04N + k 

[St*. Nli5/imRToegStt5lffittht-S 
^ro<@SSc%£*L. Vtt5 »mfilTOttff**f «#« 
ft h±-&^©#«%£*L, kli4.57}S6.5©JJEg£ 
*-f. fib. NBl77!iS60©IE&£^-r. ] 

tfBtth^-tt^fctt. -^'jaaafcXttKfl:*^ 

a»*at'>fc< 
c <t & * a t r s ■ ft a & * a c n -r s . 
sec. 

— » ft S 8 «-tt-ic-»*s-h-fc-» «-» ft £ P B ttti-D-h- 
-fiD-ht-ii, Mtt7t>* J-*- aaatf* 

Bft->7> h±-ilft*^«L,Tv;U5 1 *7-*fctt7 . 

;i># 5 -a« £®j£-f siiftj&e£;SST£> o . 

5 ximttiFOtta*#-r*#Bttb^— tt**<17~60 
If%t«5ft. 8~l2..7jtm©ft£*Wr*#Btth 

BttH-fl)#«^tti!i»4-HjimT*!3. 5 w m 
KT©*Btth*— 8*#A<TE5t 



2 7 6 3 3 1 8 

8 

~ = -0.04N + k 

+ . NI45 tf mElT©tta**T«#Bttl»4— ft 

^©<@&%£^U VB5 metT©ea**r*#« 

ft h:*--&^©{*:*S%£SL. ktt4.575M6.5©J£Sc£ 
fib. Nttl775560©IER*SS-r. ] 

ci^^at-r^iift^BS^ffiicp-rs. 

[JBaaAffttKH] 

*#±fc»i«'snfcaa-oa«ica«*-e. &ntnm 

y h»a©B«Ct>Btt»Bltt*sJ:tf»attK:T<*ftfc 

tt»tfc«^-ct>»H»*«i9U. &igg©iift© 

20 TWfftMtacftiCi^lT*!). «!Srft43<fc 
tf. m*fttt7U >*-**©/hB"<fcc*>WAft* 
■r -5 & © -c * 5 . 
4ca«c«tt«#att ht-tii, '^-aaasooox^ 

*5^>K (Oe) Cfcl^TfSfaBft;A<O~l0eiiMi/g-e«&3 

30 ©IfBft N^--ttT»M7~60eS as "C* -5Ct ifi-ZHD 
«tT»ft. S*. #Mht-l:*HTtt5»inttT 

^fcO, *8ttl»J-0«»tttj«<IU. »«U 
Tl«i$fit«»i:LT, Set, I8(D*7'JStf 

s -« » -t-b-T— a a w -c -a '> -r •« -t tfi -& s -e 

t © #Bft h tt?#x a a & a a * a jst * fc © © 
eaoa#T**ct««aaLfc. 

40 WAtf. 0.5« m~30/imtCt)fc«tta»**'Wr5 

.r. s**jt©«B*tt**fl:b. *a©n— 'a*a* 

a«a*sfl:3ttfc»aftsau. &#&±©sift£n 
ftht-ttf***. h^-- ea»**ajfeLfci c 

50 &T©#Btt hi— ttfWmLfc. m&iz 



♦$1^ 2763318 



#fgB8©#£Bte b^-Kfc^Ttf . 8~12.7ym©iS 
fflcD&^tfl ~30j@&% (»*t<!4. I~23d8:%) 

po»«-c»«. cm*. mjb©«i<. 

5 BmHTOfigOlfHt h.*-fi*©?¥«E©£Rtti 
SB<fcDt>iiS<. *'©fc». Jt»rt»««xys?«J:0.. K 

t-ef©oDdtf<ao. !!•»**«»< a*.* ct 

5 jimaTO#«tt h t-SkTlitOH 
fitf&H. L'frCttlfiZ, #f89!#e>tf. 8~12.7/zm 
©®ffl© ht-efS 1 ~30{@&% (#*b<li. lfl 

ftb. $6lCfff^lCT-€-5Ci5:5aimbfc. 8 ~ 1 2. 7 At 
m©eg©gSffl© h±-&7#5 /imKTfflfelOl« 

ft h^-EmcMLT. ifgtcn > k n-^sttfcsrs 20 

«St>-3fc»t#A6*l5*». ®m<DXy v8B«fc OSS* 

SSI;:, 5»mKTffl&I«)&fl:^ir>T, fOMS 
% (N) t#m% (V) tOPJJC. 
N/V=-0.04N + k 

(fib. 4.5Sk£6.5;17SN£60) 
tt*Hfl*«*569i©#«tt h^— JJ»*'SLTI>5 Cifc 30 
»«0— S50StliS71l:COl51$S 
T. fifS©fcif!<!:£tC. C<DSBB£8&£-r5&gtt;aJW* 

tf. 2~4»m) oe^^T)A<§^T^^C 1 !:5SL 

«. 4~5(tm) oefoi?s$*'B<. tn«T©e 40 

3»«2.1~5.8:olBHrtC:*b. fl^N*M7~60©ISffltC 

$.0. i.-3±EH«as*&fca»JEf'5*£K:. A»it 

16itmW±©eg©^fflitth±-e?lCO^Ttf. 2. 

©#Btt h}— tt«*©WB.*Stf fcb. »ifi©KH» 

RH*^©E*I>: *>»*.* Ci**F II fcbfcfc©T* 

•5. 50 



5 1/ mttT«eio#iitt h^-e^^^e^ awn 

~60IBSXT*3££a<A<. iff £ b < tf 25-50(1 8% 
S6Cff*b<l430~50ffl»X*«a^. 5am 
StTF©eg©#Btt b-f-&?V\im&%*ffiT$>Z 

□ h!-£fcl4:/>J>K7* l«5o^tt5:i(:ioTh 

M'>bT. ***TStt:50*aitht-OfiS# 
«OA5 >*a»JBfcb. HR*«bfc*HK:«Tl/T< «. 
60l@&%£i&;LS«£T£-5£. ^Bttht-SfffiS 

©xu/v$<hrtgS£©i§g£#*#<ftO. *&tf^# 

©iitstfto^-r^. 

8~12.7wm©i5ffl©&^#l -~30fl&%. #£b< 
l4l~23«»XT**Ct3»»fl<. $blc#£b<(48 
~20«RX**6H. 23fiRX«fcO£Hfc. ftlC. 30{@S 

a (-r&fc-s. h±-©©o-r^> *ig;o. 

Sfi©if!*££*a<. 1H»X*«-C**t. i§5 . 

H*»**«»S*lfc< 5 (imaT»fti<D#B 

tt h^-e^SfflflStx (N) , wm% (v%) on 

IC. N/V=-0.04X+ k 0 . 4.5^k^6.5© 
«■©]£**■*■*■. ff*b< tf4.5;£k£6.0. £ SlcfcF 
£b<tt4.5£k£5.5T«&*. 5fc IC b <fc ? IC. 17£ 
N^60. »*b< tf25^N^50. $ 6 \Z» £ b < 1430^ 

k<4.5TI4. 5.0/ini«fcD>h3fcfiS©#Btth?— 

'»«s'-p*ofcfe 

©tft*. ft*. 3FHt#A*»%-p*t>&«IBtt#«tt 

h^— aT-©a*&#aE*». atcjut. h^-©g 

#»cffl»i5«fctfB«©*l»8S£JS-{;:S«>a 

~ci~t{c _ ^oT~ffl"itwic^pw$"srjro"i!rfi"Ta"^©"77'ft 

a. k<4.5Ttt. ■C©*aE»**»©^JEK:fiHU 
»J©ffl*»5tt. 4S±t>. k<4.5©&{*£8IJ£-t* 

fcii#»©aj*^Rc j:ox. *tt©a»**yhr* 
3^ H©j«rt>^Ffij3a:t> 

©£fc*. k>6.5TI4. j&B«±©tt»©??«EfcJ:-3 
TafilfiJAt^a. r©«ttS«tt. iJ;-I«±©SS£t> 

^--©^«X'J-^S^I4*A"J 7^©fi8£J:tf?i?m 
16« m«±©fiff©#att h^— tt^*t2.0(*«X* 

mr**ct*«fi<. *5fcff*b<tti.o#«xaT 

TSO. S6C»*b<tt0.5flcfflXKT-C**. 2.0^ 



( 6 ) 

1 1 

(DB®ffilZ\6u mW±©&#© h^--fe^A«5imLT# 

ft. ht-ffl*«^lli4 -lOjim, ffS-Ktt 
4~9«m. SeiC»tb<li4~8 MmTfeO. CO 
tf lift K©*fcfr*iaK*£< 10 0 lift LT*A.« C £14 

77-f *H«fc£©H*E«Jt*©Klr»fflaTtt. g? 

iy vSBCMbT. rt«p©as*iT*^a* tie] cmm 

■pfc. 20 

<>?-7i-fx (B&W8) *iJ:tfcx- i/t-v±;u 
3>ta-^ ( + / >8?) tttltl. m#i8clil»ifi 
ftth'JfASfflKTl aSNaCi**«*fiilT*., Mfe 
& t h X 14 j» H2 « * * ® m 1 0 0 ~ 5 0 0 n 1 4> lc » 1ft M t L X 

SO. 1~5dI»0x.. S6CWStt«62~20«glnA*. tt 
®S!Ri5 Lfc*tf *liiH#*#«ST» 1 ~ 3 ft'GUftlft 
. fflffiSff^. WS3-;t/^-A>>>^-TA Ii^lCi 30 

~ )F&lli^S~gfirST^ 

WAS, #yx^U>. #U- p-?cul-X3 L l'>. 
# 'J fx* K*X>©$n£ 7^1/ >*5 J: #-&©©&#© 
#S^* ; X^U->-p-^a;i/^^U>«a^*. X 40 

>-7?'jn = h'jMls#. X7^>-ex;M^ 
^^>-y^->*x>*a^^. t.^u>-^ v7u>& 

S&#. Xfl/>-75"JDrh'J^-f>r/*l§ 
*©tt*x>u>**B£* : #'J*ft:exji>. 7iy 50 



^2 7 6 3 3 1 8 

12 

ex-*. ->y3->wiB. #yxx^;HMiB. tf'j? 

U*>. *U73F®II. 7 5XBJB. x# + ->l«B. 
tr>g*x*;u*-T£;§T5 Kt— 14. L< 

14iPi{£g§ + T?7Py*>yfcL< (4^-*>7*Lfl^tt 
S*5i&5©T. WftfcCtl6©IBHIt)#*Lftttn«ft 

fttiini»ttffo-7£*7J5tSffllr»*l9K:li. *3§6fJS 

yv-tLTti. 08 A K. 77'JJl/gE. 75UM/f 
*. 7f 'JASlfik 7j"JAt7f*. 7 9 >) frWt 

1*5*3/.*. 7fj;n*^f*. 77 u;ue- 2 -Xf 

flr^+Sf*. 7J'J*l7I = *, y;m. 
' 9 >J ^^^'JJUl^k **7'J*K7* 

*?*'.y 7fUDZh'JA. 

7 yx h <))i. 77'j *7s K.©»s:raisss#-r* 

; e/yj*#>Kt > b< 14 ; WAtf. 7l"f > 

£. 7H>87fJK V|/-f 
x j* ? *© $0 s x a « £ * *T T * v * )V # > K * <fc * 
©■** : WAtfttftex*. If&fcfx*. SlfKf 
x*©*o£ Kx;nxfAH ; WX\ix?u>. 7dk 
l/>. 7"3^>©$0£x9 i l<'>&:*l'7.< > >3£ : 08AI4" 
tfx*;*^;Hr h >, frjK + yj^h >©$d# £- 
h >m : WAIih'x;u^^;ux-^;u. t-JHf 

-y-)V& ; ©jD*e = ;P*ft#j&»flia'bK 14 2-3 £l± 

CC-C»«ia!t'LTttii:U-T2«tt±©»^?Il!Btt 

^>-fc'>, ->'t'x*7-7^ u>©*n#7f#^vfxjnk 
^fe ; 0Hx.l4x^U>yj =3-;U->-7^ 'J U- h. I? 

>&X7.x* ; vfx;P7X'J >. ytZJU-fJk 
v t*xjl/^;i/7'f H. yf-)^A*>-;f^HtS . 
®; *J:tf3jH£l±©lf-;i'8*#-rafl:fi* ; 

5S¥l:Ltl&, 0.01~10wt% (W*L< I40.05~5t 

v _HtRtfS»tt©*T»*LV». 
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xg^u>-x^^7^ 'J u- K&fi£ft. x^u> 

BttfiSlff'JxXT-JU, /l770«5. 
*58W©*«tt hi—it. ^*3 l *?-*fcli7.** 

*5- h:f-HB»riE©£J£tt. H«A»6©31£*h± .10 

•■je©i8*)Bj*:tt»@fTi». u-vx h u-->3>£&-tt- 

K:J:-3Ta*©7JU*7-iH»3&«ff 

-h±-&tf->7>#5-h:>---#ffl^'E>*i. 

OBfi SK:m> 6 ft *.■*«■»©&«&* 5' 

- ^-£7^*1 7-W®&®.m<D h±-t LtzmSiZ 20 

t4. Bfctt**«ftfc. tt«tt©**fifftt*7-H«S 

SSCitfT**. -t©IB.- AW >y-^^t LTIS. 

J6»«aET?fi^tt«*«-J-#»*©*''JiX.r^.*IB* 

»C*38WCBtt*»*tWf«t©/X7>^*S 

cirjticss^fct d5©feS®HSic<t*iSiiSfb© 
£ * © « m «■ m * «fc r; to s a % & t «fc o n « t t * c t 

'«<-T*e«. iEflMtfHWJWtLTtt, x^n->>43<fcu:i5g 
KiR&JffBlc.t:<5£J&tt : h'jyfJK^v^J^^z 
■?A-l-tHD*5'-4-t7 hZ)Vy*>WM7~¥ 
h7^^;U7 >t^')Af h77WD#|/- h©«j£ 

fJl-7Xt*t-f F. yyfD^yJ^Xt + t'f F 
©$0£v*^#/ ^Xt + *-f F ; y^^X^L'- 
K y*«fJ^X#l/-l<. ->*->^7 DA+yJUX* 40 

u- h<otm%i'*)UJ ; 7,xxu- h6*at»«i»tt 

2iSKlI^tTffll^Ct^r§5. cft«s>©*T 
fc. X?D->>&. B3«7>*-$A«©ai*ffi«a» 
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>i. 8i-:R»*fctt*B»©r;i/*^s 
(»*b<ii. c,~cj 

T aEfcSftS^/T-©^^ : *fcttffii&Lfc,fc3 
TiX^U-V. 79 UMIXtJI-. * 9 9 } ) Jl'SlTvf 

^©jotfa^tt^yv-tiofta&ftsnffattMHjB 

iltll>5Ct«f5. C©*£C*i6©««lH« 
3JI4. S^^tSflg <©£«*fctt-B) tLT©f^ffl*t> 

. *»WCffl^*Ct©T**ft«f«ttM»a-tUT 
(J. MAtfftB&Btgfe, *U-HfcattJ&i*S»-C. * 
©«t UTt47;U = xC7A7-fe^;P7-b h^-- K ft 
(II) 7tf*7tht-h. 3,5- yi'-yt'J-^ 

^;nt'j?;uK^DA^$.-2>. ftizr-tj-^r-t h>& 
JSfgtt (tyT^ + ^BBfrRtfyJJU + ^fiBflcfcfl 

©8S, c©^H©J®SI©ilgc¥^<Sigli, USttC 
f4. 4MmJWT (MICI4 3 amKT) #ffSLi». 

h*-fcrtgsTS!g, C©ct7^#mSlffll^li. 
BIBlOOaB«K:»bTO.I r 20aB« <HKI40.2~!0 

* » 91 © # B ft F t *- C 14 -> ') ti SB S> * £ B ft) T £ C 
<fc##i£LU. *5EW©»«t'J-*J:5ttH*»**# 

*»ffi*©fc«K:#tttt F*- Sft. 
U 7£;fcl4flg&lcB#%£^©££L;/ t cPm#©igmtt 

x»j~yaait«iB*u»fc«^. «*©#«* f*- 

<fcO ht-8f«Bt*t'J7Sft'liX'J-yt(!)»« 
@»I4B*L. F^-fi^OBft^ + lr'JTSfcli/* 

« *#«tt h*-£.-'->>J*B»* i F* 
-e^ t * -V'J 7 * fc (4X 'J - 731® ©ft C v U * a© 

-y©**Aft*«l4*»*i*t*fc:. ^^Lfc^^ttfcitS 

jf-rscttf-efr. s»i©ffifflict>, «ko@*ifc-fi£» 
x s m m * & 14 n m it h ± - a ck v * * 1 j 7 & ^ r - 
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7*ffi©re»»ib©fc»K:sin-r$-;/'j ti^mwt lt 
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*ffla©5/'j*a»**. fl«ic8X0?s*a< tt . 
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;U>I 30 (Rli, 7J^+->ISfcljAPy>$SL, Y(475 

147 'j- yasfcttsxjst^fc^j&K tt> i T3«±^-r5^-;u^ 

/g£^b. mi5.fctfnl41~3©g&T;&c>Tm+n 
. 7^* = 4 ) 

gsiiiic^£'>&< t <b i t3«±*r-f s.^tf/stb 

Tf4— *W*-ft"«**-ifl7TW*'7W*~* _ ^Bir 

^S*«*SS«»:bT(4. *©?Dffii!iS!g*fc 
T**. 3Fft»a*SIStbTI4. W&tfTE©t>©*« 

, o. g. g. 
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T« iHHMSfcli^aa©*)©***^. 

^f*75 y hf^U h 'J y K * >>7 >. y'lf»7 
Dtf;l> Mjy h ^fA73;^nKAh 

■j y h*->->7>. ji/75 y 7d b:;w n u y h 

*->->7>. is X 9 )17 5. J 7" O ¥ )V h x ) l-tyy 20 

y7f>7 5 y e*y> h*->->5>. -/^ 
f*7 = ;7'PtJl' ; E/^h + ->->7> 1 y/fA7S 
/7I^F'JIh + ->-/7>. I- 'J y S * -> -> 'J )V - 
r - 7* D ¥)V y x - )V 7 5 > . mj y h * -> 5/ 'J ;u - r 
-7"PtM>y;|/7S>*S*4. S 6 K^SSfciSSiSI 
fcLTttffl»©«i6©t>©a*ttJfl-eS. ^©.fcoftfcS 

«©«fcLT». h'jy h*->->'j;p- r -7"d tr;pt? 
f'J ->•>. h U y f*->->u^- r-7"n tf;p*;i,#»j 
">. hyy h + ->->u;u- r-T'DWs^y-M 

$.•5. ±i2S'5>?J , ;/7'J >^#m. -> 'J 30 

tjsicLTi~soaa%, »£l< ii5~3oag%^ffl-r 

£©#j|t,>. 

£*i6©ffla£ft?ciEftmi±->y*®©#©iiffl« 

li. iE^f^Hi^Stt h^-100SfigeiC?tUT, 0.0I~ 

--8 : »J|«-©Tfc-*-fc1»*-*tt^ 

5 a « at m u l h. m ic & n fc * s ft * ^ r * i © # € if 

iEW«tt#Bttb^— 100a*«K:#L.T. 0.1- 3 aa 
»#t>. :ntH«oiHitJ8v>5i:ti»iTt«. 

*36WfcfflH 6 *l*S"J *«©<*!*. *BC*CTS/ 
7>*-;7'J »*fl;©B 

>. huy?JU->7>. h 'j y^ju^7 u;u->5>. u 

^Alh + y->7>. y7fA-/yD*-/7>. y 5 1 

;n»-y * d;u->5>. 7U^y^f j^o;k>7>. 7. 

'J Jl7X.~)\,i?9 U)\,i/z> >. '?>y*y/fJl'*D* 50 



->5>. 7DA^f^y^?;^D^y7>, a-^n 
)lx^)l h y ? u)Vi/y >. p - 2 nfrx^jlh V 2 a 
;i'->^>. ^n;b^5 L ;i/->'y^;i'i'D^->7>. MJ* 

'Jitf /5"j;U*A*7*>, h 'J ^f^y'JJM;^7' 

h y ;t;u#y JU7i"j u- K e=;ws?y.y 

^7-fe h + ->->^>. y^JHF + yy 7 >, y^f 
Jl'y^ + yyJX y7irjkylh + yy7>, 'N 

^-tJ-y?^ ->*->□ u-yfz^f h7^f^ 

yyn*t>, l,3-y7XZJbrh 7^f>yyD + 

■»*■>, ft=f-^r) 2^6i2{@©->n*-ti->iiift£ 

Lfc*fiSmt5y^?JWU ->D*U->*t**. 
Ctl6 1 l»*l>B21{t±Ojg^«|TfflV>6n*. ± 
Efflasm. ->'J *fS»*SSqifcbT 1 ~40a«%£ 
««**©**»$ LH. LA>Lft*<6. *Kfl9S"JA 

«»**«iEfif«tt**r* «fc a fcaabttttntf a sft 

> 'J 0 (CBETtfcS®^50~400m I /g(0S 

itT9>WL®* (TiO,) tffll>TfeiH». ->'J 

#iJfh77WDIfU>. «J frUr>7J^7 
-f HJfclif h77;WDl?l/>-k'^iJr>7JW 
?-f K*«S<*©«©*) tSJoTScitttf 

WfificMSLn. h^-tc^-rs^SDatio.oi 

~2.0wl%. #(C0.02~1.5wt% (£ 6IC$ff£U< li. 0. 
02~1.0wt%) *»#Sl,t». 

fLtJ/'J*«iht-*6*iLT. H7-l9^ + t 

y 7 , x y m^ro^**<»^r s «t *»ft 

X □ — , A-7^>KID-, t>yy>-fID-| 
100S5tcJttT0.1~20SgS5. » * L < BO. 5~20SS 
6<T5fc*lClil2aSS5WT^*f SU. $6{C»* 



( 10 

19 

t < bo.5~ 9 mm®w&^. 

uttKfc-fe ') ■)/». ftftir-f *Ott*WB»*Sl»B3 
□ -fy;k> 'J*. SEfk7;U5 - >> A©$0#tSffijtttt4 
SO. 4r-*>.y.BjfcJ(l. **v»l4#-#>:/9'J'*. K 

7-;?, Bfcxx©;r£SB«tttt43W*o.i~5»txs 

Wf«tt«**Krr**. ¥^&g0.05~ 3 am. #£b 10 

< tio.i- 1 a m©**»e ; F«j!B©oasa i bi5i*©a 

ISfSCtA'tt. HK©#iia**-r©KtfS*-r* 
5. gs;tafil40.01~10wt%. ff£b<t40.05~5wt%. 
^f,l:)fSL< I40.05~2iH%#£^. #B1f h^-lc 

*6f*3nTus^t««ff» b<. fcic, ***u;i/ 

20 

"»n-;ujg»fc©»Sttfc A <f*B 
*D > 7 y ? x . a^/wy^x. 

w I % # B 14 h i- - 1 C JJO X. 3 £ 1 1> * 3S 93 © » £ b l» » B 
© 1 ^T-fc-S. 
*%BS(cS!fflb^5*i''J-\'-i:bTt4. 

jasbfct>©a**»f ens. #«tt-h^- ioa*ac*t 

UT, *+U710~ 1 000««« (#£b<(430~500fi 
BBS) ttfflf*©fl«fiV». B1t**'J7 («T, raft 
ft^j tfct^O) ©Bgi:bTtt*Ml¥$tiB4~l00 

-tf-m-( Sf -S-t-<-tt ri 0 ~ 5 0 -/i-m )-© © *< >h <B-8# B frl— : — 
^-^©vy^V^KiilATffa; bt,>. 

CliK^JH*, Jtt^ArXOftnjattBB. eSC«i; 
T»fcJWibt©B»Xtt*». ffi^SfJ^SI. •€•©«&© 

5 ^©JO*8G«K:«fcDa#iI£bTa» 40 
Sinttn-^. x**h*-^-©Jto*BB 

Bttb©fc+CfiWXttftfi*»«Xtt8Bttb©, » 

fcC*©#Btth:*— *« Hi**. 

*«9!©:ijS#*?I«»tt. *Btth^- t'attttT' 
*ffll»..=fiE»*©a«»J«35rftCfflU*C 
5. fclC, h^-fiftBttKatlRlbTBttfi^jeiJfcBa 
K«»«Ra«iB©»»^ftCML. Bft&^fl 
*»a©±ai:B5©*D*fiff$64¥B©B«©KJ:o 50 
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i7TBI77-/£)S)$L. #Btth*-©»B& 
iilcff £bi>. 

&*S£3s. 22li#BttX'J-7. 23I4@£B5. 24I4B 
ttXtt#Btt7l/- h' . :6ttBtt&?«£.*B£B#. 
27(4B1t&^. 28tt#Btt?!SiS«. 28ttgftffl?lt£$» 
». SOttftttttiktttt. 3l»BfiStt. 32t4S!ftgi«, 
34 tt/t-f 77.^21 SST. * U -71214 b2Fl6jfcB<E 

b. ^nic#^Btte^27ttc^[6]icii!a-r5. ^nic 
x'j-7BS±K:#BttSBJnBa*#rta*i*. Btt&?- 

I4.c*filc»«b^t>. *©-»*«BttXtt#Btty 
ti. #BttBB»IB.kt:a*;Sn.&. #Btth*- (B 

*tt-i'U*©a*#i-sw*»^**nTt>S'b©t»«a*L 

Tlr>.5) tt.^XU-yaiffitBtttt^aiHiOH^CB 
*^n^«fiEi:^'3. *B«K:xy-7BffiB*ii*b 

BBBttl2C&t>-TI4. @£B523©B@© 1 
• ffifc»fa3ttSCifc.fco'9iBftaBB«*»l*L. 
Sf#m^Kl±-pTX>J-yji&tfBtte : F±^e 

T*. $®ig&l4l|g*? (B®nfg&) «fc -3 T 
TD5«5T. »«»»Cfc5«JM4fcSlaTji«"r TjflT 

a*. 5sm#ic<fc-5m^©^f6itt?5s»cs{bi-5A<. 

IC «fc * S# ©7?|S]t4jg& C «fc S ft#©75|6] t -S b T V> 
S. c©fticB»K:J:-3TB5iK:ftA**i*«»©«»i 
B*fc'ftO. bfcjJtoT, B5lttH*©rt<«*fiS: 

-*l-vB-tt-«j1fi-H-7 /> rl-«-ffi-fc : #-tf-«u 

28ilttB©f &<£BttCBBLT^«©T. C©SIV 
lcBB3nTU««J|i|:J:oTBX I ice^T 
S. C©t$II^51lia©«®Tg3l:bTV^©T. ^ 
'J-y22^ffili®ffibT*3 0. H^- 28«X'J-y22S 
W&&Zfms\<DmMOffiJjfr*>M®LtZ. fin AT. «5I 
IClih^— 28iRBtt©«1l5*JfiF«Erafc©, 
±©h±-28(4«SWS^*!Cct^T$ ?.lC^f!ibg 

5SS^Efi£^©^©fi£5i-^7. >J -y22(c8]ftl$n-5(4 

(*EPa) <t2»77f6]T*5. bfc*»oTC©aiB 
gBT©m^liiS77.[6](c^<^0. «ffl©tt^Btt«»« 

io*t<ft g5ll4m^aAstc^^:bT^^fc*gfe!!« 



A 1 £«fctf7. 'J-722©ls]iElecfcoT. CtiecSOS' 

*. l±©»tt»»««*«fctf«3fcK-5A 1 

*»#«E-T«*«. *~Ott»tt«tttt*27©ttJl*©ttfcJ: 
?Tfc5££ttsmft©5fc;6Stiii$£&ic£oT£{fc1-.£. 

,!;?Ta'*ftL*llH>I»*it4i. 

BG t * IC SISiaiSSi t*J IC @ « s n 5 . 

ilex iJ-^«iBtfl5.»«t J:-aT h 'J#««*«<*^4 

n. *y-:7«iB±K:*iitt«ctt*s*i*. im&hi- 
- © » b © i j? « s m m « tc *j 1 1 § ss ?t # i x > j - y i 

©HBt.fcDt)'* S*{*±©»«©£«ft: 
fcUTKt. *3Ki*fc*'J-:7£©iaUcas*#fcBJlnl, 

SlSMtLTtt. AJ^SS. ^S5/W7X*fctt 

-X8E-t-B-«vv^-7-x-j^-«*-a-n-fc-tr©^-«-^-s-n-«^ 

l>fc»«*«3lftifc&tfl!ftSK©ftlKiMt©-fltiK 

-r. H*ioiiinff:R©itfftftttatt mr. r^m* 
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tt#8tth^- 105S h^--ffl^*!02±(C h^— JBOJ1 
flS£$frJLTg^T5^ffi^Sl04tC<fc Dg;fi;Sftfc J- 
>-105TS«r*. h±-ffi^*102tiRf§i«©7.T-> 
l/XSA^ft5S«D-7T$5. C©^^D-^©« 

e.icc:©s«D-7ji^mtt©i^Rtt«^e.T?#Tt> 

Tfc«fct->. C© S^--fiSffrlO2©il«SlCtt0^$nT 

^©**»csa;s#ux5 L u>^e,/«ti^^- 
-fi^^io2±icmffi^nfc h^--i©»^K±icis^ 

L««pT*. C©'raBtt«*.tflO0tf ~500 n. ffSL< 
ttl50a ~300 jtT**. C©WIH*«**f €f5t»«« 
«»#10l±©»*»«*». h^-fii#ftl02±(Cg;flj3 

TL. »C»*©a«tJ:5?Ififl:ttHJltA:«. C© 

-#h*-fil*#102£»«*«Hf*10I£©IBTE*S 

7.**«-e*D. h:*— a8*102i»«ft»ttl01©|SJ 
«CSE£WiJin?#5<fc"5{CUT*S. Cfflii/H7^ 
«Ett»4iB58 - 32375#K:E«bfc»SS(»A-f 7X 

«koTaj^2rfrr>fc. BSShOBBBKO. 3 (A-7h 
- >) Ot'J y't/H**'. 0.3~0.5©il«!SS©3 e 

'J :H£-LfcHB*Mj£fll-*> 

-^^-tlfc^T«S"©fflS*"fT^~Cl©-t _ e~iB"«"© — 
W^ttUtt h^— ©M*H»©«*l«ilK:i!Dia*«*«fc 
». GDfii©¥^«^*i£fe-pTiil«.«i:-r*. C.nic<fc 
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